**Abstract**

Perineuronal nets (PNNs) are extracellular matrix structures enwrapping parvalbumin-positive γ-aminobutyric acid (GABA)-ergic interneurons which are crucial for modulating anxiety and depressive-like behaviors. Perineuronal nets have recently been implicated in experience-dependent neuroplastic changes in central nervous system, but it is poorly understood that whether PNNs modulates the neural maladaptation after repeated exposure to stress. We found that adolescent rats with vulnerability to chronic unpredictable mild stress (CUMS) showed decreased level of PNNs, tenascin-R and aggrecan in the medial prefrontal cortex (mPFC). Degradation of PNNs in mPFC produced vulnerability to stress in adult rats. Elevating PNNs in the mPFC through environment enrichment prevented CUMS-induced depressive and anxiety-like behavior. Fluoxetine reversed the stress vulnerability in adolescent rats and increased PNNs levels. Lower level of PNNs rendered GABAergic neurons susceptible to CUMS, manifesting as decreases in expression of glutamic acid decarboxylase 67 (GAD 67) and frequency and amplitude of inhibitory postsynaptic current (IPSC) after CUMS. The organization of PNNs coincided with the developmental switch in stress vulnerability to resilience. These findings indicate a role of PNNs in mPFC in predicting and modulating vulnerability to stress-induced depressive-like behavior, and the effect may be produced though regulating GABAergic functions.
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